Objective: To investigate whether the lack of knowledge of toxic agents in households is a risk factor for individual unintentional childhood poisoning.
Introduction
Approximately 5 million people died as a result of an accident in 2000, with a mortality rate of 80.9 per 100,000 inhabitants among children under 5 years of age. Of the total, 7% were due to poisoning, this being a leading cause of emergency care. [1] [2] [3] In 2008, the American Association of Poison Control Centers' Toxic Exposure Surveillance System (AAPCC-TESS) reported 2,491,049 human poison exposure cases; 49.7% of these events occurred among children under 4 years of age. 4 However, the actual number is estimated to be around four million cases, since many poisoning cases may go unreported. 4, 5 That same year, the Brazilian National Poison Data System (Sistema Nacional de Informações
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Carla Luiza Job Ramos, 1 Helena Maria Tannhauser Barros, 2 Airton Tetelbom Stein, 3 Juvenal Soares Dias da Costa 4 Tóxico-Farmacológicas, Sinitox) of Oswaldo Cruz Foundation (Fundação Oswaldo Cruz, Fiocruz) identified that human poisoning is most often due to medicines (29% of the 81,828 recorded cases), of which 34% were unintentional. Of the 23,700 records of poisoning due to medicines, 32% (7, 584) were among children aged 0 to 4 years, most of the cases occurring at home. 6 Childhood poisoning involves a complex interplay of factors related to the child, toxic substance, environment, family behavior, and/or access to health services. Thus, prevention requires greater knowledge about the specific conditions involved in childhood poisoning.
In order to obtain more information on the behavior of caregivers and children, we conducted an investigation aiming to verify whether the lack of knowledge by caregivers of toxic agents available in the home is a risk factor for individual unintentional childhood poisoning.
Method
This is a case-control study to identify lack of knowledge of the toxic action of agents available in households as a determining factor for poisonings in childhood, through a questionnaire administered to caregivers. Individual accidental childhood toxic exposure in the home (dependent variable) is any event in which individuals are exposed to an agent that may or may not result in poisoning with presence or absence of symptoms. The evaluation of risk factors for a positive poisoning event was conducted according to Ramos et al. 11 The analysis model maintained the hierarchical configuration, privileging socioeconomic determinism over other variables.
The univariate analysis compared groups using the chisquare test (95%CI). Models used in the multivariate logistic regression analysis contained variables with statistical significance in the univariate analysis (p < 0.1). Independent risk factors were assessed after adjustment for confounding variables (socioeconomic and educational factors) in the same model, using both crude and adjusted odds ratio (OR).
The presence of confounding bias was detected through changes in OR before and after adjustment.
Based on the frequency obtained in the multivariate analysis, in relation to the data found by Brayden for the variable "distraction," study population attributable fractions were calculated for the variables: storage of agents below 150 cm and caregiver distraction while taking care of children in their homes. 12 The attributable fraction was estimated by the formula P e (OR -1) / 1 + P e (OR -1), where P e is the proportion of population exposure to distraction (13%),
OR is the odds of disease in exposed individuals/odds of disease in non-exposed individuals. [12] [13] [14] The parents or legal guardians signed a written consent form in the hospital, and a structured questionnaire, with 81 questions and mean duration of 20 minutes, was then administered. 11, 12 The independent variables analyzed were divided into the following sections: sociodemographic data (questions regarding children's sex, age and height);
children's legal guardian (educational level, socioeconomic status, degree of kinship); family composition (presence or not of other children and adults older than 50 years).
Socioeconomic status was stratified into seven levels, based on the classification by the Brazilian Association of Survey
Companies (Associação Brasileira de Institutos de Pesquisa de Mercado, ABIPEME). 15 These were stratified into two categories for further analysis using descriptive statistics.
Clinical history, storage site of toxic agents, and history of previous poisoning were considered as independent variables. Behavioral antecedents of caregivers were composed of six questions regarding the caregiver behavior (distraction, closely watching the children, going through a stressful period, what type of stress, among others).
These data were based on a questionnaire administered by Brayden, subjected to the processes of translation and back-translation. 12 Regarding knowledge of the toxic action of agents available in the home, the following questions were considered: storage site of the agent (box, cabinet, and box in a cabinet); height at which the agent is or was stored 
Results
Of all children who sought emergency medical care, the mean age was 31.8±0.97 months (case: 32.6±11.9;
control: 31±11.9) and mean height was 93±11 cm (case:
93.4±10.5; control: 93.6±11.7). Children's distribution according to sex was similar: 13 boys and 12 girls in both groups. Most children did not attend day care (76%). Of the 11 poisoning cases, 72% had mild and 18% had moderate poisoning. All children, in the case and control groups, were cured. In poisoning due to centrally acting drugs, 44% of cases required hospitalization and 67% were rated as mild or moderate poisoning.
Most caregivers believed that the agents available in the home were dangerous (82%), did not overestimate the child's ability to handle potentially toxic products (90%) and reported not to be experiencing stress (60%). The analysis of mother distraction revealed that mothers concomitantly performed household chores, such as cleaning the house (40%), cooking (15%), and taking care of another child (9%). As for the stress that mothers were experiencing, we identified problems related to difficulties at work or unemployment (40%), diseases (20%), marital problems (10%), death of relative or friend (5%), birth (5%), and others (20%).
Regarding storage of agents, products were most often found in the bedroom (56%) ( Table 1) .
Storage of toxic agents below 150 cm was 13 times more likely to occur in the group of children who underwent poisoning compared to children in the control group, when analyzing agents separately.
The data showed that families, in both groups, were aware of the toxic action of agents available in their homes;
however, caregivers of children seeking care for reasons other than poison exposure were twice as likely to have greater knowledge compared to caregivers of children who underwent poisoning (Table 1 ). There is evidence of an association of behavioral antecedents of parents (distraction), storage of agents (height), and knowledge of the toxic action of agents available in the home with childhood poisoning, when controlled for the variables that make up the risk factor "lack of knowledge". We also found an association for the variable "mother's education," reclassified as having studied up to incomplete high school (1) and high school up to higher education (2), as a risk factor. The attributable fractions were 19% for storage of agents below 150 cm and 13% for caregiver distraction while taking care of children in their homes.
Discussion
Childhood poisonings occur most often among both boys and girls under 5 years of age, with a peak between 1 and 2 years of age, due to medicines, mainly painkillers. However, in our study, there was increased frequency of poisoning due to centrally acting drugs, especially antidepressants. These events occur regardless of socioeconomic class, educational level of mothers, seasonality, age, and sex. 10, 11, 16, 17 Studies have reported that children who are poisoned are more likely to belong to families with few social resources. 8, 10 The lack of significant difference between groups with respect to socioeconomic status of families suggests that the magnitude of this variable has no statistical power.
Other factors may be attributed, such as the presence of more than one child or an adult older than 50 years in the home, caregiver distraction, and improper storage of agents.
These findings run contrary to variations in the relationship between socioeconomic status and childhood injuries and to data from the literature. 18, 19 Although most mothers in the group of children who underwent poisoning had higher educational level, there was no significant difference in comparison to mothers in the control group. Similar data were found in a study on Although most caregivers showed higher frequency for the variable "be aware of the toxic action of agents available in the home," parents of children who did not undergo poisoning were twice as likely to have greater knowledge, as well as the fact that the variable "caregiver distraction"
proved to be a significant risk factor for these events. In this sense, Brayden et al. 12 found that 13% of parents were distracted at the time of the poisoning accident. The authors also noted that poisonings occur due to several factors, such as improper storage and curiosity of children.
However, lack of knowledge by caregivers of the toxic action of agents available in the home and of preventive measures does not appear to be an important condition associated with poisoning between 3 and 7 years of age.
Likewise, Baltimore & Meyer, 22 such as cabinets and drawers, at a height above the waist of an adult. 27, 28 However, even if these interventions prove to be effective, many children still get involved in poisoning accidents. [29] [30] [31] The fact is that, thus far, in countries such as Brazil, laws have not been sanctioned requiring the mandatory packaging with a protective cover for children:
specific laws to protect children should be immediately
implemented. This study presented evidence that reinforces and provides a basis for public campaigns targeting the prevention of childhood poisoning.
Conclusion
The authors indicate that the elimination of factors such as distraction of caregivers of children under 5 years of age and storage of toxic agents below 150 cm represents the prevention of 13 and 19%, respectively, of poisonings among children aged 0 to 4 years.
